Proteases are not involved in the membrane fusion events of the lysolecithin-mediated guinea pig sperm acrosome reaction.
The guinea pig sperm acrosome reaction is characterized by a complex temporal and structural pattern of membrane fusions. In this study, we have used specific protease inhibitors to determine if proteases regulate this pattern of membrane fusions during the lysolecithin-mediated guinea pig sperm acrosome reaction. Inhibitors were chosen so as to cover a wide range of different types of proteases, and all were used at the highest concentration that did not adversely affect sperm motility. Of the eight inhibitors tested, leupeptin, soya bean trypsin inhibitor (SBTI), p-aminobenzamidine (pAB) and nitrophenyl p'-guanidino benzoate (NPGB) inhibited completion of the acrosome reaction, while diethylenetriaminepentaacetic acid (DTPA), phosphoramidon, bestatin and pepstatin had no effect. Sperm that had been acrosome-reacted in the presence of each inhibitor were examined by transmission electron microscopy to assess whether the inhibitors altered the pattern of membrane fusions during the acrosome reaction. DTPA, phosphoramidon, bestatin and pepstatin had no effect on membrane fusion or matrix dispersal. Serine protease inhibitors such as leupeptin, SBTI, pAB and NPGB prevented complete dispersal of the acrosomal matrix and completion of the acrosome reaction, but did not alter the temporal sequence or structural pattern of membrane fusions. The undispersed matrix was present along the dorsal and ventral aspects of the apical segment and throughout the principal segment. We conclude that proteases are not involved in regulating the temporal and structural pattern of membrane fusions which occurs during the lysolecithin-mediated acrosome reaction of guinea pig sperm.